Purpose This study explored the relationships between systemicand individual-level contextual factors and health-related quality of life (HRQOL) in a cohort of African American and Latina breast cancer survivors (BCS). Methods Baseline questionnaire data of 320 BCS who participated in a HRQOL psycho-educational intervention were abstracted from the parent study. Hierarchical regression analysis tested the independent effects of contextual factors on HRQOL.
Introduction
Advances in diagnostic and therapeutic methods have led to improved breast cancer survival rates in the USA [1] . According to data published by the American Cancer Society for breast cancer patients followed through 2006 and through 2010, 5-year cause-specific breast cancer survival rates increased from 77.3 to 78.9 % (respectively) in African American women and from 85.8 to 87.0 % (respectively) in Hispanic/Latina (Latina) women [1, 2] . These trends suggest that African American and Latina breast cancer patients will continue to represent an important segment of the growing number of survivors. Ethnic minority breast cancer survivors (BCS) often experience a greater cancer burden than nonHispanic White survivors [3, 4] , including poorer healthrelated quality of life (HRQOL), which encompasses physical, emotional, social, and spiritual well-being and role functioning [5] . Furthermore, marginalized cancer patients may have limited awareness of strategies and resources to enhance their health and well-being [6, 7] .
The perpetual inequalities in survivorship outcomes necessitate a more complete understanding of the needs of underserved BCS, in order to inform the development of programs that will optimize their health and overall survivorship experience. Research to delineate the factors associated with HRQOL in ethnic minority cancer survivors is limited [8] . The purpose of this study was to explore relationships among these factors in a sample of African American and Latina BCS, using the Contextual Model of HRQOL [9] (hereafter referred to as "'Contextual Model" or "model") as a framework to guide the research. The model emphasizes the inclusion of cultural and socio-ecological contextual factors in investigations of HRQOL to facilitate a more comprehensive assessment of its determinants in ethnically diverse samples of cancer survivors.
According to the Contextual Model, the macro/systemic level context consists of socio-ecological, cultural, demographic, and health care system domains. Demographic factors (i.e., age, relationship status) are conceptualized in the model as social constructs, as they often designate one's position within a social hierarchy and determine exposure to risks and access to resources that affect health [10] . They are, thus, included as systemic-level contextual factors. At the micro/individual level, general health (including health status and behaviors), cancer-specific medical factors, health efficacy (including personal control beliefs), and psychological well-being directly predict HRQOL. These individual-level factors may also mediate the relationships between systemiclevel factors and HRQOL [11] . Previous research has applied the Contextual Model to investigate HRQOL determinants in ethnic minority and rural BCS [12] [13] [14] [15] [16] ; however, only one of these included African American women. Other studies have applied this framework to the investigation of predictors of related outcomes (e.g., depressive symptoms, physical quality of life) [11, 17] . Identifying the predominant determinants of HRQOL is essential to developing targeted, culturally relevant behavioral and psycho-educational interventions. To date, no study has used the Contextual Model to examine the independent influence of individual-level contextual factors on overall HRQOL in a cohort of African American and Latina cancer survivors, who often are medically underserved and have unmet psychosocial needs.
Guided by existing literature, the theoretical model, and variables available in the study dataset, we explored factors that have been shown to influence HRQOL in cancer survivors and to vary by ethnicity. Factors associated with HRQOL in BCS include life burden (e.g., role limitations, neighborhood characteristics, daily stressors) [15] , social support [18] , ethnicity [8] , ethnic identity [19] , spirituality [4] , socioeconomic status [20] , employment status [21] , chronological age and marital/relationship status [18] , health insurance status [22] , quality of the patient-physician relationship [23] , side effects of cancer treatment and comorbidities [24] , diet and exercise habits [20, 25] , stage at diagnosis and treatment characteristics [4, 18] , personal control beliefs [26] , and depressive symptomology [27] .
Positive lifestyle changes, including healthier eating habits and increased physical activity, can ease the burden of cancer and improve breast cancer survivorship outcomes. However, certain barriers, including comorbid conditions, psychological distress, and self-limiting health beliefs, may inhibit engagement in these behaviors [25] . Research examining the distinct influence of personal health behaviors, as well as their individual-level facilitators and barriers, on HRQOL in ethnic minority BCS may inform interventions aiming to address breast cancer disparities. The Contextual Model posits that systemic-level factors exert a broad influence on HRQOL, while more proximal individual-level contextual factors have a more direct impact on this outcome. We hypothesized that personal health and psychological status, health efficacy, and behavioral factors (i.e., comorbidities, depressive symptoms, perceived control over health, and diet and exercise behaviors) would have significant independent effects on HRQOL in our sample of African American and Latina BCS, controlling for demographic and cancer-related medical characteristics and socio-cultural and other systemic-level variables.
Materials and methods

Participants and setting
The current study examined self-administered questionnaire data of 320 African American and Latina BCS who participated in a psycho-educational HRQOL intervention at City of Hope National Medical Center in Duarte, CA, between 2005 and 2009. The parent study was approved by the City of Hope Institutional Review Board (IRB). A detailed description of the recruitment and methodology of the parent study is beyond the scope of this investigation and is published elsewhere [28, 29] . The Loma Linda University IRB approved the data abstraction and analyses for the current study.
Women were eligible to participate if they, namely, (1) were within 1-5 years of a breast cancer diagnosis, (2) were diagnosed with stages 0 to 3A breast cancer, (3) were 18 years or older, (4) did not have other major disabling medical/ psychiatric conditions, (5) self-identified as African American or Latina, and (6) could read/speak English or Spanish. Eligible women who consented to study participation were randomly assigned to the intervention or the comparison group. The intervention group received the survivorship kit containing printed breast cancer-related resources and 8 weekly, individually tailored telephone counseling sessions administered by trained postdoctoral psychology trainees. These sessions provided breast cancer education and coping, stress management, relational, and communication skills. The comparison group received only the survivorship kit. Participants were compensated with $20 and $25 gifts cards upon completion of the baseline and 6-month follow-up questionnaires.
Data collection and measures
Using a cross-sectional design, this secondary study examined baseline questionnaire data abstracted from the parent intervention. The questionnaire contained items developed specifically for the intervention as well as from instruments validated for HRQOL research in breast cancer patients. For continuous variables, total scores were obtained by summing individual item scores. Where necessary, item scores were reverse-coded so that all items in a given scale were coded in the same direction and a higher total score reflected a higher level of the variable being measured.
Overall HRQOL
The outcome variable, overall HRQOL, was assessed with the Functional Assessment of Cancer Therapy-General (FACT-G) [30] . Subscale (i.e., physical, social/family, emotional, and functional well-being) total scores were summed to calculate an aggregate HRQOL score. Total FACT-G scores were standardized according to published scoring instructions, with higher scores (on a scale of 0 to 100) denoting better overall HRQOL. The measure demonstrated acceptable reliability in this sample (Cronbach's α=0.72).
Socio-cultural context
Ethnicity was determined by whether participants selfidentified as Black/African descended or Hispanic/Latina. The variable was dummy-coded, with Latina participants as the reference group. Ethnic identity was assessed using four items (e.g., being African American/African descended or Latino/Hispanic is an important part of my overall identity) developed by the principal investigator (PI) of the parent study, rated on a 4-point scale (not at all to very much). Cronbach's α=0.90 for this measure. Spirituality was measured with four items, developed by the parent study PI, assessing the role of spirituality/religion in helping participants to find purpose after breast cancer diagnosis and treatment and to cope with their cancer experience. Items were rated on a 5-point scale (not at all/none to very much). Cronbach's α=0.81 for this measure.
Life stress was measured using the Urban Life Stress Scale [31] . The 19-item measure is a Likert-style instrument with anchors of 1 (extreme stress) and 5 (no stress); for the current study, all items were reverse-coded so that 0=no stress and 4= extreme stress. Cronbach's α = 0.88 for this measure. Perceived social support was measured using the Medical Outcomes Study (MOS) Social Support Scale [32] . The instrument contains 19 items that assess the extent to which emotional/informational, tangible, and affectionate support and positive social interaction are available if needed, rated on a 5-point scale (none of the time to all of the time). Cronbach's α=0.96 for this measure.
Demographic/SES and health care system contexts Demographic variables were self-reported by study participants. Age, relationship status, and employment status were assessed, as well as educational level and annual household income, which were used as proxies for SES. Health insurance status was self-reported and measured dichotomously as currently insured/uninsured. Satisfaction with health care was measured using 11 items, including seven items from a modified version of the Interpersonal Aspects of Care subscale of the Adherence Determination Questionnaire [33] pertaining to patients' perceptions of communication/rapport with their physicians. Other items assessed participants' level of satisfaction with information and resources provided by doctors and their belief that they were provided with the best cancer treatment available. Cronbach's α=0.80 for this measure.
Cancer-specific medical factors and general health status contexts
Number of treatment-related side effects and number of comorbidities were determined from self-report checklists, developed by the parent study PI, indicating which cancer treatment side effects (e.g., fatigue/anemia, pain, nausea) and chronic conditions (e.g., diabetes, heart disease) participants endorsed. Stage at diagnosis (dichotomized as <stage 2 and ≥stage 2), surgery type (lumpectomy, mastectomy), and receipt of adjuvant therapies (radiation, chemotherapy, and hormone therapy) were self-reported by participants. Whether participants adopted healthier behaviors after being diagnosed with breast cancer was determined by their response to the question, "Have you made any lifestyle or health changes since your breast cancer treatment?" Among participants who marked "yes," diet and exercise changes were assessed by whether they checked the box corresponding to each behavior. Due to multicollinearity, a composite healthier lifestyle ordinal variable was created (no change, healthier diet, and healthier diet+more exercise).
Health efficacy and psychological well-being contexts Perceived control over health was assessed with six items, developed by the parent study PI, pertaining to participants' beliefs about health and illness (e.g., "I am in control of my health") and rated on a 4-point scale. Cronbach's alpha for the measure was low in this sample (α = 0.52) but deemed Pearson, Spearman's rho, point-biserial, and phi correlation analyses were run to identify significant associations between variables of interest and HRQOL among study participants. A hierarchical regression analysis was conducted to determine the contribution of each contextual dimension significantly influencing HRQOL, controlling for covariates. The order in which variables were added to the regression model allowed for an evaluation of the influence of the personal health status, psychological well-being, health efficacy, and behavioral factors on HRQOL, after accounting for less modifiable determinants. In the interest of parsimony, variables that were not significantly correlated with HRQOL were excluded from the regression analysis. Demographic/SES variables and cancerspecific medical factors were entered in model 1, sociocultural factors were entered in model 2, and satisfaction with health care (a health care system factor) was entered in model 3. Model 4 included individual-level factors from the general health, health efficacy, and psychological well-being contexts as well as all variables previously entered. Multicollinearity among variables was ruled out by a variance inflation factor (VIF) <5. 
Results
Demographic and medical characteristics
Correlation analysis
Significant correlations between contextual factors and HRQOL are shown in Table 2 . Medium correlations were found between HRQOL and life stress (r=−0.43), perceived social support (r=0.43), satisfaction with health care (r= 0.49), and number of comorbidities (r=−0.36) (p<0.01). There was a strong association between HRQOL and depressive symptoms (r=−0.70; p<0.01).
Hierarchical regression analysis
Results of the hierarchical regression analysis are presented in Table 3 . Demographic/SES and cancer-specific medical variables (model 1) explained 14 % of the variance in HRQOL (F [6, 274] =7.25, p<0.001). BCS who had higher family incomes (b=0.77, p<0.05) had higher HRQOL. Treatment-related side Model 4, the final model, included individual-level behavioral and health status variables and accounted for an additional 18 % of the variance in HRQOL (FΔ [4, 266] =29.55, p<0.001). HRQOL was significantly higher in women who practiced healthier diet and exercise behaviors since cancer diagnosis (b=0.02, p<0.05), and lower in women with more comorbid conditions (b=−0.60, p<0.001) and depressive symptoms (b=−0.30, p<0.001). Perceived control over health did not significantly predict HRQOL (p>0.05). Stage at diagnosis became significant in model 5 (b=−1.38, p<0.05).
Specifically, higher breast cancer stage was associated with worse HRQOL. Satisfaction with health care maintained significance in model 4; however, employment status, life stress, and perceived social support were no longer significant. The final model, including all study variables, explained 59 % of the variance in HRQOL (F [14, 266] =27.76, p<0.001).
Discussion
We explored the independent contributions of systemic-and individual-level contexts in explaining overall HRQOL in a sample of African American and Latina BCS. Ethnic minority cancer patients encounter unique socio-cultural challenges as well as marginalization within the medical system, which may contribute to diminished HRQOL and cancer disparities [5] . The current study expands existing knowledge by demonstrating that adopting healthy behaviors and effectively managing comorbid health conditions and psychological difficulties may offset the negative impacts of socio-cultural barriers to health among African American and Latina BCS. Our results show, however, that even when lifestyle and health status are taken into account, BCS' satisfaction with the health care they receive significantly affects their HRQOL. It has been reported that breast cancer patients' perception of their own competency in communicating with physicians may have a greater impact than their perception of physicians' communication skills on their HRQOL [23] . Therefore, in addition to ongoing provider training in cultural competence, interventions that educate and empower all BCS to be effective selfadvocates in their interactions with medical professionals are of critical importance.
We determined that when satisfaction with health care was accounted for, life stress and social support were still significant predictors of HRQOL. Thus, our results add to the literature by showing that HRQOL interventions focused on empowering African American and Latina BCS to communicate effectively with medical care providers can be enriched by incorporating personally tailored strategies for overcoming socio-cultural challenges, including maintaining social connections and identifying and coping with stressors. Medical and health education professionals can be instrumental in linking patients to community-based resources for social support (e.g., peer support and advocacy services) and other psychosocial services [35] .
In our sample, HRQOL was negatively influenced by advanced cancer stage, comorbid conditions, and psychological difficulties. Survivors facing these challenges often have simultaneous sources of distress, including the increased probability of job loss [21] . We found that the influence of employment status was significant only after the inclusion of socio-ecological factors. From these results, it appears that the contribution of work status to a BCS' quality of life becomes particularly important when she is faced with additional life stressors and inadequate social support. African American and Latina BCS could benefit substantially from culturally responsive interventions designed to enhance selfcare management for multiple chronic conditions, patient activation (e.g., care seeking, adhering to screening/followup care recommendations), balancing work and treatment demands, symptom and stress management, and developing and maintaining strong social support networks [36] . The results of our study partially support our hypothesis and indicate that although socio-cultural factors significantly influence HRQOL, other systemic/institutional factors, lifestyle, and health and psychological status may be more relevant to the survivorship experience of ethnic minority and underserved BCS. Contrary to what we hypothesized, however, personal control beliefs did not affect HRQOL when other contexts were controlled for. This finding also contradicts other investigators' reports [26] . Our results suggest that in African American and Latina BCS, more consequential factors related to the cancer experience (e.g., cancer stage, comorbidities, navigating through the health care system) may override the influence of health efficacy on their HRQOL.
Hence, incorporating patient activation and communication strategies in behavioral and psycho-educational interventions can enhance the well-being of cancer survivors. GastonJohansson et al. [37] found that a cognitive-behavioral coping and disease self-management intervention improved overall quality of life in a sample of mostly non-Hispanic White breast cancer patients [37] . A similar program conducted by Lechner et al. [38] demonstrated high study retention and acceptability among African American BCS. These findings are promising; however, there remains a need to determine whether comparable interventions can improve HRQOL for ethnic minority survivors, particularly those who are diagnosed with advanced-stage cancers, experience considerable socio-cultural stress, and have limited access to resources to enhance certain coping skills [39] .
A potential limitation of the current study is that, due to its cross-sectional design, we could not determine causality between independent variables and the main outcome. Also, the study did not assess the relationships between contextual predictors and HRQOL across ethnic or linguistic groups. Other studies have shown that certain predictors of HRQOL (e.g., comorbidities and psychological difficulties) vary between African American, English language-preferred Latina, and Spanish language-preferred Latina BCS [36] . Additionally, it is not clear from our results which specific dimensions of HRQOL (i.e., physical, social, emotional, functional wellbeing) were affected by factors influencing overall HRQOL. Moreover, since only African American and Latina women were included in this study, the findings may not be generalizable to other ethnic populations. Despite these potential limitations, this study further identifies salient factors influencing HRQOL in a sample of African American and Latina BCS. Cancer survivors' HRQOL depends on the contexts in which they conduct their daily lives, and multi-level contextual factors may contribute to ethnic disparities in survivorship outcomes [40] . Thus, highly tailored and individualized interventions that take into consideration the whole person and the environment in which each patient's cancer experience evolves are likely to be most effective for underserved BCS. Our results indicate that interventions focusing on healthy lifestyle habits and selfmanagement skills are likely to enable survivors to overcome certain socio-cultural challenges; however, it is advantageous to also address system-and institutional-level determinants of health in order to promote sustainable changes in these populations [25] . To tackle the complex, multi-level determinants of cancer outcomes and equalize survivorship outcomes among ethnically diverse patients, interventionists must incorporate diverse perspectives through collaborative involvement of patients, researchers, health care providers, cancer advocates, and policy makers. Future studies should be longitudinal in design, examine predictors of cancer survivorship outcomes across larger samples of ethnic minority and linguistic subgroups, and include plans for dissemination and implementation in clinical and community practice.
